Analysis of the pharmacodynamic activity of the mTOR inhibitor ridaforolimus (AP23573, MK-8669) in a phase 1 clinical trial.
As part of a phase 1 dose-escalation trial, the pharmacodynamic activity of the mammalian target of rapamycin (mTOR) inhibitor ridaforolimus was assessed in multiple tissues by measuring levels of phosphorylated 4E binding protein-1 (p-4E-BP1) or S6, two downstream markers of mTOR activity. 32 patients (pts) were dosed intravenously with ridaforolimus once daily for 5 consecutive days (QD × 5) every 2 weeks. The pharmacodynamic activity of ridaforolimus was assessed in peripheral blood mononuclear cells (PBMCs; 32 pts), skin (28 pts), and tumor specimens (3 pts) collected before and after dosing by measuring levels of p-4E-BP1 by immunoblot analysis or pS6 by immunohistochemistry. Levels of these markers were assessed in up to 19, 5, and 2 pre- and post-dose time points in PBMC, skin, and tumor specimens, respectively. In preclinical models, ridaforolimus induced a dose-dependent inhibition of p-4E-BP1 in PBMCs that was associated with antitumor activity. Rapid and potent inhibition of mTOR was observed in PBMCs from all 32 pts dosed, with a median level of inhibition of 96% observed within 1 h after the first dose. Inhibition of mTOR (>90%) was sustained during the entire QD × 5 dosing period, and substantial inhibition was still observed after the 9-day holiday between dosing courses. Evidence of mTOR inhibition was also obtained in skin in pts from all dose cohorts, although it did not persist through the break between courses. After two to three doses of ridaforolimus, inhibition of mTOR was detected in the tumor from one of three pts analyzed. Ridaforolimus was shown to inhibit its intended target, mTOR, in PBMCs, skin, and tumors. In PBMCs and skin, inhibition was observed at all dose levels tested, thus supporting but not driving the selection of a recommended phase 2 dose.